Mesopolobus incultus auct. is hypothesized to consist of two different species, M. amyntor (Walker) and M. incultus (Walker). This hypothesis is supported by molecular (cytochrome c oxidase subunit I, i.e. COI), morphological and biological data. Mesopolobus amyntor is a primary parasitoid of Mecinus pascuorum (Gyllenhal) and M. labilis (Herbst) (Coleoptera: Curculionidae) on Plantago lanceolata. Mesopolobus incultus is a primary parasitoid of Protapion fulvipes (Geoffroy) (Coleoptera: Apionidae) on Trifolium repens and T. pratense, and has also been inferred to act as a secondary parasitoid (hyperparasitoid) of Spintherus dubius (Nees) (Hymenoptera: Pteromalidae) or Bruchophagus gibbus (Boheman) (Hymenoptera: Eurytomidae). The results of this study lead to following nomenclatural changes: M. amyntor is removed from synonymy under M. incultus, and Pteromalus urgo, P. belesis and P. berecynthos, all described by Walker, are synonymized under M. amyntor. The species are diagnosed with characters illustrated.
Introduction
It has been suspected in some previous studies that the parasitoid wasp Mesopolobus incultus (Walker, 1834) actually consists of more than one species (Graham 1957 , von Rosen 1958 , Baur et al. 2007 . Moreover, Nieminen and Vikberg (2015) reported preliminary DNA barcoding results from specimens identified as M. incultus using the key in Graham (1969) and reared from both Plantago lanceolata L. and Trifolium repens L. (parasitizing species of Coleoptera: Curculionoidea) strongly indicating the existence of two distinct species.
Ecological aspects of the insect community of P. lanceolata have been intensively studied in Åland Islands (SW Finland) and Germany in recent decades, including metapopulation, community and metacommunity studies (e.g., Lei et al. 1997 , Nieminen et al. 2004 , van Nouhuys & Hanski 2005 , Ojanen et al. 2013 , Herbst et al. 2017 , Nieminen & van Nouhuys 2017 . Therefore, the precise interspecific relationships of each species of this community are of crucial importance for ecological implications. In the case of M. incultus, its ecological role in the community would be fundamentally different depending on its degree of host specificity: if the taxon developing in a host beetle inhabiting the spikes of P. lanceolata and the taxon developing in another host beetle in the inflorescences of Trifolium spp. are distinct species, there appears to be two possibly host-specific parasitoid species instead of one multi-host species.
Here, we report results on (1) the morphology of specimens and (2) the genetic differences based on DNA barcodes for Mesopolobus specimens reared from hosts feeding on P. lanceolata, Trifolium pratense L. and T. repens in Finland and Sweden, as well as (3) 
Morphology
The terminology used here follows Graham (1969) and Baur et al. (2007) , with some terms included from Gibson (1997) .
Molecular data
Ten Finnish specimens reared from P. lanceolata and T. repens and morphologically identified by Veli Vikberg as M. incultus were sampled for DNA barcoding as a part of Finnish DNA barcoding initiative (FinBOL). Barcode (the 648 bp region of the mitochondrial cytochrome c oxidase subunit I selected as the standard barcode for animals, Hebert et al. 2003a, b) sequences were produced at the Canadian Centre for DNABarcoding (CCDB) following standard protocols (deWaard et al. 2008) . All associated information and images were uploaded to BOLD (Ratnasingham & Hebert 2007) . In order to increase the number of sequenced specimens, public DNA barcodes identified as M. incultus were downloaded from the Public Data Portal on BOLD (in total three records collected as a part of School Malaise Trap Program, Steinke et al. 2017) . In addition, all public members of the two BINs (i.e., putative species automatically delineated based on barcode sequences on BOLD, Ratnasingham & Hebert 2013 ) associated with M. incultus records were downloaded (in total four records from Germany and Switzerland). One additional private M. incultus sequence from Canada was provided by Paul Hebert.
All sequences were aligned in Clustal Omega v1.2.4 (Sievers et al. 2011 , McWilliam et al. 2013 , Li et al. 2015 , employing default settings and subsequently inspected visually for stop codons and trimmed to 660 bp in MEGA v7.0.14 (Kumar et al. 2016) . Sequences were then converted to phylip format in ALTER (Glez-Peña et al. 2010) . Maximum likelihood gene trees were reconstructed in RAxML BlackBox (Stamatakis et al. 2008) 
Results

Species treatments
Mesopolobus incultus (Walker) (Fig. 1c, (Walker) , Graham (1957: 229) . Xenocrepis inculta (Walker), von Rosen (1958: 236) . Mesopolobus incultus (Walker), von Rosen (1960:26-28) . (Fig. 1c) ; antennal clava in male blackish infuscate ( Fig. 1e) Note. Body lengths (females 1.2-2.3 mm, males 0.7-1.9 mm) of specimens reared from P. lanceolata in Åland reported in Vikberg and Nieminen (2012) were based on much larger material (2,148 $$, 2,448 ##).
Diagnosis, based on 4 type specimens listed above. Forewing speculum on dorsal surface extending to 0.6-1.0× length of marginal vein (Fig.  1d) ; basal fold in female glabrous, without setae (Fig. 1d) ; antennal clava in male yellowish brown (Fig. 1f) , i.e. with same colour as funiculars.
Descriptions. Female (Fig. 1a) (Fig. 1b) , based on a specimen reared from P. lanceolata (Lemland, Järsö; sample no. Biology. According to Graham (1969) probably a primary parasitoid of Mecinus pascuorum (Gyllenhal, 1813) (Coleoptera: Curculionidae) in seeds of P. lanceolata. This relationship has been confirmed in several other studies, as M. incultus has been reported being reared from the same host which is monophagous on P. lanceolata (e.g. Dickason 1968 , Mohd Norowi et al. 2000 , Hancock et al. 2013 , Herbst et al. 2013 , Wäschke et al. 2014 , Nieminen & Vikberg 2015 , Nieminen & van Nouhuys 2017 . Moreover, Hancock et al. (2013) , Herbst et al. (2013 Herbst et al. ( , 2017 and Wäschke et al. (2014) list another curculionid Mecinus labilis (Herbst, 1795) , also monophagous on P. lanceolata, as a host of M. incultus.
Molecular data
Sequence data were obtained from six of ten Finnish samples (Table 1) , so together with the eight public records ( Table 2 ) the size of the molecular dataset was 14. The results of the molecular data supported the division of M. incultus into two species in concordance with morphology and plant species they were collected from. Four Finnish samples were associated with a BIN (BOLD:ACJ6966; Table 3 ). All these four specimens were reared from hosts on T. repens. Their host insect(s), however, remain unknown, as three potential host species emerged from the same collections (MN, unpublished data): Hypera meles (Fabricius, 1792) (Coleoptera: Curculionidae; polyphagous on Fabaceae), P. fulvipes and Tychius picirostris (Fabricius, 1787) (Coleoptera: Curculionidae; oligophagous on Trifolium). Four other members of the same BIN were collected from Germany or Switzerland and as they were public, they were included in analyses, but no host (insect or plant) information was available. These eight records formed a monophyletic, well-supported clade in ML tree (Fig.  2) . The other two Finnish specimens with barcodes were not associated with any BIN on BOLD due to their short sequence length (438 and 228 bp). However, they formed a well-supported clade with the clade of the four Canadian specimens (Fig. 2) and hence can be associated with BIN BOLD:AAZ7491 (Table 3) .
The Finnish members of this group were both reared from P. lanceolata and their insect host was M. pascuorum. Host insect and plant information was unavailable for the Canadian samples.
The two BINs associated with M. incultus were not each other's nearest neighbours in the BIN system on BOLD (Table 3 ). The nearest neighbour BIN of BOLD:ACJ6966 was BOLD: ACL1509, identified to subfamily level (Pteromalinae). This BIN included members from Bulgaria, Egypt, Saudi Arabia and South Africa. The nearest neighbour of BOLD: AAZ7491 included only one private member, which was also identified as M. incultus.
Discussion
All genetic and morphological evidence studied here are unequivocal: Mesopolobus incultus auct. contains two distinct species. Furthermore, the ecological interactions of these two parasitoid species are probably non-existent as they target different beetle hosts that live on different host plants. Mesopolobus incultus parasitizes at least the seed weevil P. fulvipes in the inflorescences of T. pratense and T. repens, and possibly also acts as a hyperparasitoid on other chalcidoid species, whereas M. amyntor apparently parasitizes the weevils M. pascuorum and M. labilis in the spikes of P. lanceolata.
However, the host spectra of both Mesopolobus species warrant further studies, as some relationships remain suggestive and yet others can be hypothesized. Nevertheless, the existence of two separate species instead of one elucidates community and metacommunity ecological studies of these sets of species by considerably reduc-ing the number of actual and potential interactions.
Surprisingly, DNA barcodes suggest that the two species are not even close relatives as they are not each other's nearest neighbours in the BIN system, but phylogenetic analyses with enhanced sampling are needed to confirm this. It is also possible that a third species exists in this species complex because the nearest neighbour of BOLD:AAZ7491 was identified as M. incultus, but this cannot be studied here as only one private specimen belongs to this BIN. In conclusion, the results presented here demonstrate once more the power of integrative taxonomy, combining evidence from various sources for forming robust species hypotheses.
